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(57) Abstract 

A new class oflipid vesicles having a blend of two lipids, a primary lipid and a secondary lipid, has been developed. The 
primary lipid, which forms the greatest proportion of lipid by weight, will not form vesicles nor preferably, even a lamellar phase, 
without addition of the secondary lipid. Preferably primary lipids are Cn-Cig fatty alcohols, Cij-Cig glycol monoesters, and 
Ci2"Ci8 glyceryl mono- and diesters. 
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BLENDED LIPID VESICLES 

Background of the Invention 

The present invention relates to the 
formation of lipid vesicles, e.g., pauci lamellar 
lipid vesicles, using blended lipids. These vesicles 
have as the major lipid a waxy or oily material 
which, in an unblended state, forms neither a 
lamellar phase nor vesicles. More particularly, waxy 
or oily materials such as fatty alcohols, glyceryl 
mono- and diesters of long-chain fatty acids, and 
glycol monoesters are used, in combination with other 
materials which may or may not form lamellar phases 
or vesicles, to form stable vesicles. These vesicles 
are particularly useful far cosmetic and 
pharmaceutical applications. 

United States Patent No. 4,911,928, 
discusses a broad variety of materials which may be 
used to form oil-filled lipid vesicles. All of the 
materials discussed in the aforementioned patent, the 
disclosure of which is incorporated herein by 
reference, will form vesicles by themselves when 
hydrated. However, certain additives, like 
charge-producing agents or sterols such as 
cholesterol, may be included in the vesicular 
structure. United States Patent No. 4,917,951, the 
disclosure of which is also incorporated herein by 
reference, discloses a class of materials which 
cannot form vesicles unless a sterol such as 
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cholesterol is added. However, all of the materials 
described in both of these patents, as well as the 
patents cited therein such as the Vanlerberghe United 
States Patent No. 4,217,344, concerning materials 
which form vesicles without the addition of a second 
structural lipid. In fact, many of these materials 
may be able to form a lamellar phase under proper 
conditions^ as described in the Vanlerberghe Patent 

No. 4,217,344. 

However, many cosmetic preparations include 
compounds which form neither vesicles nor a lamellar 
phase. These include the C12-C18 fatty alcohols 
(which are used to provide "feel" to certain 
cosmetics), glycol stearate (a common thickener), 
glyceryl mono- and distearate (which are used as 
emulsif iers) , and glyceryl dilaurate (which is often 
used in dermatologicals) . Since cosmetics and 
dermatologicals are one of the most rapidly expanding 
fields for the use of lipid vesicles, it would be 
logical to attempt to use as the vesicle formers 
amphiphiles which are commonly incorporated in the 
cosmetics. However, these amphiphiles cannot be made 
into vesicles using either using conventional 
techniques, or even those techniques described in 
United States Patent No. 4,911,928. These materials 
are either water soluble so that they cannot form 
vesicles or a lamellar phase, or they are so oily or 
waxy that they can only be formed into emulsions, 
e.g./ they do not hydrate sufficiently well for 
vesicle formation. In fact, these materials do not 
form vesicles even with standard additives such as 
cholesterol or charge-producing agents- 
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Accordingly, an object of the invention is 
to provide a method of making lipid vesicles using as 
a primary or major structural lipid of the bilayers a 
lipid which will not form vesicles in an unblended 
state. 

Another object of the invention is to 
provide lipid vesicles having two or more lipids 
blended to form the lipid bilayers, at least one of 
which will not form a lamellar phase or vesicles in 
an unblended state* 

A further object of the invention is to 
provide a method of forming lipid vesicles using 
cosmetic, pharmaceutical, or dermatologically useful 
substances as the primary vesicle formers. 

These and other objects and features of the 
invention will be apparent from the following 
description. 

Summary of t he Invention 

The present invention features lipid 
vesicles and a method of manufacture using a blend of 
at least two lipids or amphiphiles in forming the 
bilayers. Neither of these lipids is a sterol such 
as cholesterol nor is the primary lipid charged. At 
least the primary and, in many cases, all of the 
lipids which constitute the bi layer structure form 
neither lamellar phases nor vesicles in an unblended 
state. Preferably, the desaturation and chain 
lengths of the lipids are matched, e.g., Cig with 
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Ci6, to provide a good structural fit. These 
vesicles feature materials with special usefulness 
for cosmetic and dermatological processes and 
products • 

The vesicles in the invention have a primary 
lipid selected from the group consisting of 0x2-^18 
fatty alcohols, C12 - Cig glycol monoesters, C12-C18 
glyceryl mono- and diesters mixtures thereof. The 
term "primary lipid" as used herein means and implies 
that the lipid constitutes the greatest proportion 
(by weight) of any single lipid material forming the 
lipid bilayers, preferably 60% or greater. Preferred 
primary lipids are C15 and Cis fatty alcohols, glycol 
stearate, glyceryl monostearate, glyceryl distearate, 
and glyceryl dilaurate. None of these materials will 
form vesicles or lamellar phases on their own. 
However, vesicles can be formed when these materials 
are blended with another amphiphile/ which may or may 
not form vesicles or a lamellar phase on its own, and 
then hydrated. Preferred other amphiphiles have like 
chain length and unsaturation but some variations are 
acceptable. The term "like chain length and 
unsaturation," as used herein, means and implies that 
both materials would have identical fatty acid 
chains, e.g., both stearate rather than a stearate 
and oleate or stearate and laurate. This other 
amphiphile, designated herein the "secondary lipid," 
is preferably selected from the group consisting of 
quaternary dimethyldiacyl amines (includes ammonium 
derivatives such as chlorides), polyoxyethylene acyl 
alcohols, polyglycerols fatty acids, and sorbitan 
fatty acid esters (trade name SPAN) . In certain 



circumstances, a sterol such as cholesterol, a 
cholesterol salt or ester, phytocholesterol, or 
hydrocortisone may also be added. 

The vesicles of the invention may be used to 
encapsulate a large number of water immiscible oily 
or waxy materials. The basic requirement for these 
water immiscible oily or waxy materials are that they 
are both highly water immiscible and highly 
immiscible in the lipids used to form the bilayers. 
Examples of these water immiscible oily or waxy 
materials include mineral oils, paraffin waxes, 
petrolatum, triglyceride oils and fats, perfumes and 
fragrances, flavor oils, water insoluble vitamins, 
perf luorocarbon liquids, and a variety of water 
immiscible solvents. Of particular interest is the 
encapsulation of anthralin or retinoic acid as the 
water immiscible material. These materials provides 
pharmacological or dermatological benefits in 
addition to the benefits caused by the use of the 
particular primary and secondary lipids. 
Paucilamellar lipid vesicles having the water 
immiscible material in the amorphous central cavity 
can be obtained. 

Oil filled vesicles, e.g., vesicles having 
their amorphous central cavities substantially filled 
with a water immiscible oily material, may be formed 
using either the "hot loading" technique disclosed in 
United States Patent No. 4,911,928 or the "cold 
loading" technique described in United States Patent 
Application Serial No. 598,120, the disclosure of 
which is also incorporated herein by reference. In 
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either case, the primary lipid and, if lipid soluble, 
the secondary lipid are blended (preferably at 
elevated temperature) together with any sterol and 
other lipophilic additives, if any, that are added. 
An aqueous phase is formed by heating the hydration 
liquid, e.g., water, saline, or any other aqueous 
solution which will be used to hydrate the lipid, and 
aqueous soluble material to be incorporated into the 
vesicle, if an aqueous soluble amphiphile is used as 
the secondary lipid, it is added to the aqueous 
phase. A third phase, a water immiscible phase, is 
formed of the water immiscible oily liquid to be 
incorporated into the vesicles and any other 
materials which are soluble therein. When the "cold 
loading" technique is used, the aqueous phase and the 
lipid phase are then blended under shear mixing 
conditions to form vesicles. "Shear mixing 
conditions," as used herein, means a shear equivalent 
to a relative flow of 5-50 m/s through a 1 mm 
orifice. The vesicles formed are paucilamellar lipid 
vesicles having amorphous central cavities filled 
with the aqueous hydrating solution. These vesicles 
can then be "cold loaded" with the water immiscible 
phase using the techniques described in the 
aforementioned United States Patent Application 
Serial No. 598,120. 

If a "hot loading" technique is used, the 
water immiscible phase is blended with the lipophilic 
phase prior to hydration by the aqueous phase of the 
combined lipophilic/water immiscible phase under the 
shear mixing conditions. Using either technique, the 
vesicles formed can have high oil content in their 
amorphous central cavities. 
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All the materials described in conjunction 
with the products may be used in the methods of these 
inventions. Other modifications of the methods and 
products will be apparent from the following 
description and the claims. 



Detailed Description of th e Invention 

The present invention uses a blend of lipid 
amphiphiles to form vesicles. In particular, the 
primary lipid, -a lipid which will not form a lamellar 
phase or vesicles on its own, is blended with a 
secondary lipid to form a combination which* can be 
hydrated to form a vesicle. Other additives such as 
a sterol or a charge-producing agent may also be 
added . 

The preferred primary lipids are C12-C18 
fatty alcohols, glyceryl mono- and distearate, 
glyceryl dilaurate, and glycol stearate. While any 
of the secondary lipids could be used with any of the 
primary lipids, preferred combinations include 
polyoxyethylene 10-20 acyl alcohols or quaternary 
dimethyldiacyl amines as the secondary lipids to be 
used in conjunction with the fatty alcohols. 
Matching chain lengths in terms of carbon content and 
unsaturations is an important factor to consider for 
selection of the secondary lipid. These same acyl 
alcohols and dimethyldiacyl (specifically distearyl) 
amines are also useful with the glycol stearate, 
glyceryl monostearate, glyceryl distearate and the 
glyceryl dilaurate. However, the glyceryl distearate 
and glyceryl dilaurate may also use sodium laurate 
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sarcosinates, as well as other matching sarcosinate 
salts (all being water soluble), or lauryl 
sarcosinates as secondary lipids. 

In certain instances/ primarily the s tear ate 
derivatives, a sterol such as cholesterol is a 
particularly useful additive. The addition of 
cholesterol appears to make the vesicles population 
more uniform in terms of size and shape. 

Even cholesterol is not sufficient, in 
itself, to allow vesicle formation. This is contrast 
to the materials described in United States Patent 
No. 4,917,951 which only require cholesterol to make 
vesicles. In certain circumstances, cholesterol will 
allow these materials which will not otherwise form a 
lamellar phase to form a lamellar phase but they 
caimot be formed into vesicles without the addition 
of the secondary lipid. In fact, some of the most 
preferred secondary lipids, e.g., dimethyldistearyl 
amine, water soluble polyoxyethylene acyl alcohols, 
and acyl sarcosinate salts, will not form vesicles or 
lamellar phases either. 

The following Examples will clearly 
illustrate the efficacy of the invention. 

Example 1. 

In this Example, a variety of materials were 
blended in order to make vesicles. Table 1 shows the 
composition, water uptake level, and oil uptake under 
hot and cold loading techniques of five different 
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compositions. None of the primary lipids used, e.g., 
glyceryl dilaurate (GDL), glyceryl distearate (GDS) , 
cetyl alcohol (CA) , stearyl alcohol (SA), or glycol 
stearate (GS) will form vesicles or lamellar phase on 
their own. 

TABLE 1 

Composition Water Uptake oil Uptake 

(ml/ml) (ml/ml) 
^ Hot Cold 

GDL/C16Q/Chol 
(1.0/0.05/0.05) 
GDS/POE 1 0 SA/Cho 1 
(1.0/0.5/0.25) 
CA/POE 1 0 CA/Cho 1 
(1.0/0.2/0.1) 
SA/C18Q/Chol 
(1.0/0.2/0.1) 
GS/POEIO SA/Cho 1 
(1.0/0.2/0.1) 



The first compound shown on Table 1 is a 
blend of glyceryl dilaurate, dimethyldicetyl 
quaternary amine (C16Q)^ and cholesterol (Choi) in a 
1.0:0.05:0.05 molar ratio. The water uptake is 
13.5 ml/ml of lipid and the hot load and cold loading 
values were 27.2 and 22.7 ml of oil/ml of lipid, 
respectively. The vesicles were made by blending the 
two lipids and the cholesterol at 70-75*C. with the 
aqueous phase at 65*»C. The lipid phase was placed in 



13-5 2 7.2 2 2.7 

12.5 26. 5 26. 5 

9-5 2 4.2 2. 4.2 

13-5 2 6.5 2 6.5 

13.5 26. 5 26.5 
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one syringe, the aqueous phase was placed in another 

syringe, and the two syringes were connected by a 

stopcock. The material was shear mixed by blending ^ 

from one syringe to another through the stopcock 

forming vesicles in less than two minutes. For the 

cold loading technique, the preformed vesicles were 

mixed with 20% and 50% V/V mineral oil (Drakeol 19) 

using the same syringe technique to load the oil. 

For the hot loading technique, the oil was heated to 

70-75®C./ blended with the lipophilic phase prior to 

hydration by the aqueous phase, and then the combined 

lipophi lie/water immiscible oily phase was hydra ted 

by the aqueous phase. Either hot loading or cold 

loading techniques may be used for a mineral oil but 

with a highly volatile oil which would not survive 

the 70-75**C. heating, the cold loading technique, 

which can be carried out a ambient temperature, is 

preferred* 

The second compounded tested was a blend of 
glyceryl distearate, polyoxyethylene 10 stearyl 
alcohol (POEIOSA), and cholesterol in a 1.0:0.5:0.25 
molar ratio. This blended material had a water 
uptake of 12.5 ml/ml lipid and the oil uptake for 
either hot and cold loading was >6.5 ml/ml using the 
same techniques previously described. 

The third material tested was a blend of 
cetyl alcohol, polyoxyethylene 10 cetyl alcohol 
(POEIOCA), and cholesterol in a 1:0.2:0.1 molar 
ratio. Water uptake was 9.5 ml/ml and both hot and 
cold oil uptake was >4.2 ml/ml lipid. 
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The fourth combination tested was a blend of 
stearyl alcohol, dimethyldistearyl quaternary amine 
(C18Q), and cholesterol on a 1:0.2:0.1 ratio. Water 
uptake was 13.5 ml/ml and oil uptake on both a hot 
and cold basis was >6.5 ml/ml lipid. 

The fifth compound tested was a blend of 
glycol stearate/ polyoxyethylene 10 stearyl alcohol, 
and cholesterol in a 1:0.2:0.1 ratio. Again, the 
water uptake was approximately 13.5 ml/ml and the oil 
uptake was >6.5 ml/ml under both hot and cold loading 
techniques . 

Example 2; 

In this Example, retinoic acid, a water 
insoluble material in a water immiscible carrier, was 
used in lieu of the mineral oil of Example 1 in the 
amorphous central cavity of the pauci lamellar lipid 
vesicles. Retinoic acid has a substantial number of 
dermatological uses including, potentially, the 
reduction of facial wrinkles. 
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TABLE 2 



5 



Cetyl Alcohol 4.7 g 

Glycol Stearate 11-5 g 

POEIO Cetyl Alcohol 2.35 g 

POEIO Stearyl Alcohol 2.3 g 

Cholesterol 1.2 g 1.15 g 

Petrolatum 10-9 g 

Paraffin Wax 11.6 g 

Soybean Oil 21.8 g 

Retinoic Acid 0.25 g 0.25 g 

Deionized Water 69 g 63 g 



Table 2 shows the formulas for two different 
retinoic acid formulations/ one using a cetyl 
alcohol/polyoxyethylene 10 cetyl alcohol blend and 
the other using a glycol stearate/polyoxyethylene 10 
stearyl alcohol blend as the vesicles formers. Both 
formulas include cholesterol while one uses a mixture 
petrolatum and paraffin wax as a carrier for the- 
retinoic acid while the other uses a soybean oil 
carrier. In both cases, the retinoic acid was 
dissolved in the carrier at 65-75"C. The lipids and 
the cholesterol were then heated and blended to 
homogeneity and the retinoic acid mixture was added 
and blended therein. An aqueous phase consisting of 
the deionized water was then heated to approximately 
65 *C. and the resulting phases were shear mixed to 
form the vesicles. While the syringe method 
described in Example 1 could be used, a NovaMix"* 
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vesicle forming machine manufactured by Micro 
Vesicular Systems, Inc., Nashua, New Hampshire was 
used. This machine, which is described in more 
detail in United States Patent No. 4,895,452, the 
disclosure of which is incorporated herein by 
reference, has a substantially cylindrical central 
chamber with an axial outflow tube and tangentially 
located inflow tubes. The phases are injected into 
the central chamber, under pressure sufficient to 
form turbulent flow and shear mixing, rapid vesicle 
formation occurs, and' the vesicles are removed 
through the outflow tube. 

These Example show that retinoic acid may be 
encapsulated within vesicles of the invention. 

Example 3. 

In this Example, two different formulations 
for encapsulating anthralin, an antipsoriatic, were 
tested. Table 3 lists the ingredients used in these 
formulations . 
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Glyceryl Distearate 9.4 g 

Cetyl Alcohol 6,85 g 

Dimethyl Distearyl Ammonium 

Chloride 0.3 g 

POEIO Cetyl Alcohol 1.35 g 

Sodium Lauryl Sarcosinate 1.4 g 

Cholesterol 1.0 g 0.7 g 

Petrolatum 15.7 g 17.3 g 

Paraffin Wax 16.8 g 18.5 g 

Anthralin 0.5 g 0.5 g 

Deionized Water 54.9 g 54.8 g 



In formulation C, the petrolatum and 
paraffin are melted together and the anthralin is 
dissolved into the carrier mixture. This also the 
case of formulation D. This petrolatum/paraffin wax 
mixture appears to be particularly advantageous in 
that micro-crystals form rather than the macroscopic 
crystals which normally appear when anthralin cools. 
In formulation C, however, the glyceryl distearate, 
cholesterol and dimethyldistearyl ammonium chloride 
are blended together at approximately 75*C. until 
clear and the anthralin solution (forming a water 
immiscible phase) is then mixed therein. The aqueous 
phase is formed by heating the deionized water to 
approximately 65"C. and dissolving the secondary 
lipid, the sodium lauryl sarcosinate, therein. The 
aqueous phase and the lipid phase are then shear 
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mixed, using a NovaMix" machine as described in 
Example 2, to form vesicles. In contrast, in 
formulation D, the cetyl alcohol, polyoxyethylene 10 
cetyl alcohol and -the cholesterol are blended 
together at an elevated temperature, the anthralin 
solution is mixed in, and the aqueous which consists 
merely of the deionized water is shear mixed using 
the NovaMix'^ machine to form the vesicles. The 
difference in the procedure is that the non-ionic 
lipids of formulation D cannot be carried in the 
aqueous solution as is the ionic sodium lauryl 
sarcosinate of formulation C. Either formulation 
forms acceptable anthralin carrying vesicles. 

Example 4. ■ 

In this Example, three different materials. 
Vitamin E acetate, levamisole base, and a butter 
flavor oil were carried in the central cavity of 
vesicles of the invention. Table 4 shows the 
formulas for these vesicles. 
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TABLE 4 



Glyceryl Distearate 11.2 g 4.35 g 

Glycol Stearate 7.5 g 

POEIO Stearyl Alcohol 5.6g l,5g 2.2g 

Cholesterol 2.8g 0.75 g l.lg 

Soybean Oil 8.5 g 

Vitamin £ 2.2 g 

Levamisole Base 4.63 g 

Butter Flavor Oil 20.0 g 

Deionized Water 78.2 g 74.12 g 72.35 g 



Formulation E uses glyceryl distearate^ - 
polyoxyethylene 10 stearyl alcohol, and cholesterol 
as the lipophilic phase which are blended at 70 ^'C. to 
obtain a clear / homogeneous solution* The Vitamin E 
acetate was dissolved therein and the mixture was 
hydrated with 65®C. water using the NovaMix™ machine 
as described in Example 2. 

Formulation F used a levamisole base (a 
sheep dip) in soybean oil at 75**C. to form the water 
immiscible phase. The glycol stearate, 
polyoxyethylene stearyl alcohol and cholesterol were 
heated together at 75 "C. to obtain a clear, 
homogeneous solution and the levamisole/soybean oil 
mixture was blended therewith. The deionized water 
was heated to approximately 65**C. and used as a 
hydrating solution for the lipids, again using the 
previously described NovaMix'" machine. 
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In formulation G, the lipids and cholesterol 
were melted together at 75 °C. and the butter oil 
dissolved therein. Again, the deionized water was 
heated to approximately 65 •C* and used as a hydrating 
solution in a NovaMiz^ machine. 

All these formulations form acceptable 
vesicles, showing the diversity of the present 
invention. 

This Example shows three different 
formulations for vesicles using retinoic acid, with 
both cationic and anionic vesicles. Table 5 lists 
the formulations for each vesicle. 
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TABLE 5 



Glyceryl Distearate 9*4 g 

Glycol Stearate 13.2 g 13.2 g 
Dimethyl Distearyl 

Axnmonium Chloride 0.3 g 
Dimethyl Dicetyl 

Ammonixim Chloride 0.6 g 

Sodium Oleate 1.0 g 

Petrolatum 15.7 g 

Paraffin Wax 16.8 g 

Soybean Oil 22.0 g 22.0 g 

Retinoic Acid 0.25 g 0.25 g 0.25 g 

Deionized Water 56.55 g 62.75 g 63.35 g 



Formulation H uses the paraffin 
wax/petrolatum carrier for the retinoic acid, with 
the retinoic acid being dissolves in the carrier at 
approximately 65-75 **C. The lipophilic phase is 
formed of glyceryl distearate, cholesterol, and the 
dimethyl distearyl ammonium chloride. The carrier 
containing the retinoic acid is blended into the 
lipophilic phase and is hydrated with the deionized 
water using the NovaMix^ machine as described in 
Example 2. 

Formulations I and J use the soybean oil 
carrier and the same materials except for the 
secondary lipid. In formulation I, the secondary 
lipid, which forms part of the initial lipophilic 
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phases, is dimethyl dicetyl .airanoniuni chloride while in 
formulation J, the secondary lipid, which is 
incorporated into the aqueous phase, is sodium 
oleate. In either case, the retinoic acid is 
dissolved in the soybean oil at elevated 
temperatures, the soybean oil is blended into the 
lipophilic phase, and the combined phase is then 
hydrated using the aqueous phase. Formulation J 
forms anionic vesicles while formulation i forms 
cat ionic vesicles. However, both are effective in 
encapsulating the retinoic acid. 

The foregoing Examples are merely 
illustrative and those skilled in the art may be able 
to determine other materials and methods and useful 
in the present invention. Such other materials and 
methods are encompassed within the following claims. 
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VSiat ±5 claimed is: 

1^ A lipid vesicle comprising at least two 

distinct lipids, a primary lipid and a secondary 
lipid, said primary layer lipid constituting the 
greatest proportion, by weight, of any single lipid 
material forming the bilayers of said vesicle, said 
primary lipid further having the property that it 
will not form a lipid vesicle in the absence of said 
secondary lipid. 

2. The lipid vesicle of claim 1 wherein said 
primary lipid has the further property of not forming 
a lamellar phase in absence of said secondary lipid. 

3. The lipid vesicle of claim 1 wherein said 
primary lipid is selected from the group consisting 
of C12-CI8 fatty alcohols, C12-C18 glycol monoesters, 
Cx2~Cl8 glyceryl mono-and diesters, and mixtures 
thereof. 

4. The lipid vesicle of claim 3 wherein said 
primary lipid is selected from the group consisting 
of Cx6-Ci8 fatty alcohols, glycol stearate, glyceryl 
mono- and distearate, glyceryl dilaurate, and 
mixtures thereof. 



5. The lipid vesicle of claim 1 wherein said 

secondary lipid has the property that it will not 
form a vesicle in the absence of said primary lipid. 
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6. The lipid vesicle of claim 1 wherein said 
secondary lipid is selected from the group consisting 
of quaternary dimethyldiacyl amines, polyoxyethylene 
acyl alcohols, polyglycerols, sorbitan fatty acid 
esters, fatty acids and their salts, and mixtures 
thereof. 

7. The lipid vesicle of claim 1 wherein said 
primary lipid and said secondary lipid have like 
chain length and construction. 

8. The lipid vesicle of claim 1 wherein said 
bilayer further comprises a sterol. 

9. The lipid vesicle of claim 8 wherein said 
sterol is selected from the group consisting of 
cholesterol, salts and esters of cholesterol, 
phytochol^sterol, hydrocortisone, and mixtures 
thereof. 

10. The lipid vesicle of claim 1 wherein said 
lipid vesicle a paucilamellar lipid vesicle. 

11. The lipid vesicle of claim 10 wherein said 
paucilamellar lipid vesicle comprises an amorphous 
central cavity containing a water immiscible oily 
material. 

12. The lipid vesicle of claim 11 wherein said 
immiscible oily material is selected from the group 
consisting of mineral oils, paraffin waxes, 
petrolatum, triglyceride oils and fats, perfumes and 
fragrances, flavor oils, perf luorocarbon liquids. 
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anthralin, retinoic acid, water insoluble vitamins, 
water immiscible solvents and mixtures thereof. 

13. A method of forming a lipid vesicle having 
the amorphous central cavity containing a water 
immiscible material, said method comprising the steps 

of: 

A. Preparing a lipophilic phase containing 
at least a primary lipid and a secondary lipid, said 
primarily lipid constituting the greatest proportion 
by weight of said lipophilic phase, said primary 
lipid having the property that it will not form lipid 
vesicle in the absence of said secondary lipid; 

B. Preparing a water immiscible phase of a 
water immiscible oily material and any aqueous 
soluble material to be encapsulated therein; 

C. Preparing an aqueous phase of an 
aqueous-based hydrating agent and any aqueous soluble 
material to be encapsulated; 

D. Shear mixing said lipophilic phase and 
said aqueous phase; and 

* 

E. Loading said preformed lipid vesicle 
with said water immiscible phase. 

14. The method of claim 13 wherein said loading 
step comprises blending said water immiscible phase 
and said lipophilic phase before shear mixing said 
lipophilic phase and said aqueous phase. 
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15. The method of claim 13 wherein said loading 
step comprises mixing said water immiscible phase 
with preformed paucilamellar lipid vesicles made by 
shear mixing said lipophilic phase and said aqueous 
phase. 

16. The method of claim 13 wherein said primary 
lipid has the further property of not forming a 
lamellar phase in the absence of said secondary lipid. 

17. The method of claim 13 wherein said primary 
lipid is selected from the group consisting of 
^12-^18 fatty alcohols, C12-C18 glycerol monoesters, 
^12-^18 glyceryl mono- and diesters, and mixtures 
thereof . 

18. The method of claim 17 wherein said primary 
lipid is selected from the group consisting of 
^16-^18 fatty alcohols, glycol stearate, glyceryl 
mono- and distearate, glyceryl dilaurate, and 
mixtures thereof. 

19. The method of claim 13 wherein said 
secondary lipid has the property that it will not 
form a vesicle in the absence of said primary lipid. 

20. The method of claim 19 wherein said 
secondary lipid is selected from the group consisting 
of quaternary dimethyldiacyl amines, polyoxyethylene 
Acyl alcohols, polyglycerols, sorbitan fatty acid 
esters, fatty acids and their salts, and mixtures 
thereof. 
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21 • The method of claim 13 wherein said primary 

lipid and said secondary lipid have like chain length 
and construction. 

22. The method o£ claim 13 wherein said bilayer 
further comprises a sterol. 

23. The method of claim 22 wherein said sterol 
is selected from the group consisting of cholesterol, 
salts and esters of cholesterol, phytocholesterol, 
hydrocortisone, and mixtures thereof. 

24. The method of claim 13 wherein said 
immiscible oily material is selected from the group 
consisting of mineral oils, paraffin waxes, 
petrolatum, triglyceride fats and oils, perfumes and 
fragrances, flavor oils, perf luorocarbon liquids, 
anthralin, retinoic acid, water insoluble vitamins, 
water immiscible solvents and mixtures thereof. 
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